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FIG. 11. The electron recoil energy spectrum measu~e~ in SK normalized to the SSM prMktion,
and the expectations for the best fit points for the L~~, SMA and LOW solutions in Tab. IV.

FIG. 12. The zenith angle dependence of the solar net tr .no flux (statistical error only). The width

of the night-time bins was chosen to separate solar n u rinos that pass through the Earth's dense

core (cosOz ~ 0.84) from those that pass through th antle (0 < cosOz < 0.84). The horizontal
line shows the average flux.
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FIG. 1: Two-flavor global analysis of solar neutrino ~inati6ns in the (tSm2,sin2 912) parameter
I I

space, with and without the additional constraints plac~ ~y the CHOOZ reactor experiment. The

inclusion of CHOOZ leads to slightly more restrictive up'p~r bounds on tSm2.

11



k-V~~S

f-h" ~ TO KY...

DF 1>' S n issc-o~
-'>

S \.)'1' ? ,tC"~ , 0 to..) AS 1~8(,~

.

~iTN

~A'l.'K.4f1 i 0 KA-NOcf:\.-1-

J~<J~

.

:f-fI') B'\IaD~~ ~.(

~~SUL.r.t

I,

.kzk: OS~(..~ONr
~') ~ e Cn1-n 0 "i l' Am~"

~~.

Fir- 'l>y- .2v-Atool.- v~

~TlC S'o(.u no,.) r .4w~Y...5'(.:) ~ (,. 'f -PY'A) (,.

.

.sl\J , .fo':4. r L t-Fr

" "
.S'e-E <) oS ~ '- c...A-TJ 0 AJ r



';-
~~
~
IAJ~
oS

~
'b
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FIG. 23: A (sin2 2(J, 60m2) oscillation parameter fit for the'e~tire data sample, 20 < Ee < 200 MeV. Tk it i~
primary v" -+- ve oscillations and secondary v,. -+- Ve ~il1at,ions, as well as all known neutrino }:)8Ck~. 'fk
inner and outer regions correspond to 90% and 99% CL allq~ regions, while the curves are 00% CL limits fI.o... tk
Bugey reactor experiment, the CCFR experiment at Fermil&b, the NOMAD experiment at CERN, and tbe KAaMEN
experiment at ISIS. I I
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FIG. 28. The status of the v~ -* Ve oscillation solution ~ ,he atmospheric neutrino anomaly.
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212. PhysiCs Considerations

~p~ ( rz E)vJ- p
I)

A

Max. Flux

(105 iie_~2/S)

Max. Event rate
eventsJkt-year

# of
reactors

Th rI 

( )

4.613.7 I

0.2
0.6
4.5
1.6 I
4.9'
4.2-
3.2
3.3
3.8 :

6.0
6.7
4.1
3.3 I
5.3

Distance
(kIn)

160
180
191
214
139 I

81
145
344

! ~~
414

561
755

I
430
784
824

Reactor Site

348
154
102

84
84
89
84
44
40
14

8
7
4
8
2
3

10751

4.25
1.90
1.24
1.03
1.03
/(08
1.03
0.53
0.49

"0.17
0.10
0.08
0.05
0.10
0.02
0.03

-w-130

7
4
4
4
2
1
3
6
4
1
2
3
4
2
2
21-

51

Ka.shi wazaKl
Obi
Takahama
Hamaoka
Tsuruga
Shiga
Mihama
F\1kushima-l
F\1kushima- 2
Tokai-ll
Shimane
Ikata! 

Genkai

Onagawa
Tomari

, Sendai

Total

Table 3: ExpectOO contribution of different to the neutrino rates detected in
KamLAND in the case of no "oscillations. t rate in the last column has been
calculated assuming no oscillation and 100%"Ii time- b e8dI re:M:tor. Thermal power,
flux and event rates are all given for the m' operation of ue reactors. Typically,
annual averages are about 80% of the maximu .

8s..si ~f= SICnv.41-
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Figure 8: Sensitivity of the neutrino oscillation experiment to be ~bmed at KamLAND.
The curves represents the 00% CL sensitivity ~ can reacll withl!~i-cr--!!!~Jwi\h
78% of the maximum power flux. The following auumptions about the backp()Und leftl
and its uncertainty have been made: a) ideal case; no background. b)~~~~n~ ~
background known to ::1:25%. c) signal-to-noise f Ofll background determined by subtractiofl
through reactor on -off. , !
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Figure 5: TOP- Region of the (~m2 x tan2 (J)-par~e~er space allowed by three KamLAND-
years of simulated data (see text) at the 90% and t~~ sigma and, for different input val~
of ~m2 and tan2 (J. The different symbols (star, squ¥e~ circle, etc) indicate the best fit ~_s.
BOTTOM- Same as TOP, except that the current sol¥ Idata is also included in the fit, assum~mtg
that the electro-type neutrino oscillates into a pure ~t~ve state. The line contours indicate tIl.e
current LMA region, defined for 2 d.o.f., at 90%, 950fQ, 99%, and three sigma CL.
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Figure 8: Region of the (6m2 x tan2 fJ)-parameter s by the current ~lar data. pa~
three KamLAND-years of simulated data at the 90%, 9 , 99%, and three si~ CL (roc ih~
degrees of freedom), assuming that KamLAND sees no idence for neutrino oscillations. The
left panel is for sin2 <: = 1) (pure active oscillations), whi , left panel corresponds to sin2 <: = 1.
The theoretical errors for the BP2(XX) neutrino fluxes included in the analysis.
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